Controllability of the quasilinear stochastic evolution equation is studied using semigroup theory and a stochastic version of the well known fixed point theorem. An application to stochastic partial differential equations is given.
Introduction
The fixed point technique for finite and infinite dimensional Banach spaces is widely used and is one of several methods with which to examine the controllability of nonlinear systems. The controllability of classical nonlinear systems is examined by means of the Schaefer theorem (Anichini [2] ) and the Schauder theorem (Yamamoto [11] ). Several authors have extended finite dimensional controllability results to infinite dimensional controllability represented by the evolution equations with bounded and unbounded operators in Banach spaces (for example, see Balachandran et. al [4] and Dauer and Balasubramaniam [5] ).
Semigroup theory gives a unified treatment of a wide class of stochastic parabolic, hyperbolic and functional differential equations. Much effort has been devoted to the study of the controllability of such evolution equations (Rabah and Karrakchou [9] ).
Controllability of nonlinear stochastic systems has been a well known problem and frequently discussed in the literature (eg. Astrom [3], Wonham [10] , and Zabczyk [12] ).
Stochastic control theory is a stochastic generalization of classical control theory. The purpose of this paper is to consider the controllability of quasilinear stochastic systems represented by the evolution equations with bounded linear operators in Hilbert spaces.
The Banach fixed point theorem is employed to get suitable controllability conditions. The considered system is an abstract formulation of the stochastic partial differential equations discussed in Fuhrman [6]. 152 P. BALASUBRAMANIAM
Preliminaries
Consider the stochastic equation (1) which satisfies the following stochastic integral equation (see Ahmed 
Definition: The stochastic system (1) is controllable, if for some control u(t) on J, the solution of (1) such that X(to) x o and x(t) x, where x I and t are the state and preassigned terminal time respectively. If the system is controllable for all x 0 at t t o and for all x I at t tl, the system is called completely controllable on J.
Main Result
Theorem 3.1" Suppose the conditions (i)-(iv) are satisfied, then system (1) is completely controllable on J.
Proof: Using the hypothesis, define the control
It will be shown that, when using this control, the operator defined by T(t1)xO and for all >_ 0 and X, T(t) 1)(A) for t> 0 (see Pazy [8] , Theorem 6.13). Thus for t > 0, the closedness of As, Thus for sufficiently small tl, K s < 1 and (I) is a contraction in S, and by the Banach fixed point theorem, has a unique fixed point x E M(J, Xs). Any fixed point of is a solution of (1) on J satisfying (apx)(t)= x(t) X for all x 0 and t 1. Thus, the system (1) is completely controllable on J.
Example
Consider the following nonlinear stochastic partial differential equation Hence by Theorem 3.1, for T(t) etA, the system (1) is completely controllable on J.
